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(54) VECTOR PROCESSOR 

(57) Abstract: 

PURPOSE: To much more accelerate the vector 
processing by executing a conditional vector arithmetic 
instruction with a vector length degenerated just to a 
valid position. 

CONSTITUTION: A vector control register 1 holds a mask 
bit show/ing validity and Invalidity to be used for the 
conditional vector arithmetic instruction. An 
instruction issue control part 2 controls the issue of 
vector arithmetic instruction. When the conditional 
vector arithmetic instruction is issued from the 
instruction issue control part 2, valid address 
designating means 3 and 4 successively investigate valid 
bit positions where the mask bit is '1' In the vector 
control register 1 and designate the valid address to 
respective vector data registers 7, 8 and 9 
corresponding to those valid bit positions. The vector 
data registers 7 and 8 are read by using only the 
designated valid address, and a computing element 10 
alternately calculates those contents and stores the 
arithmetic result in the vector data register 9 by using 
only the designated valid address. 
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t. (B) h)ut^w-^^o)mn^mmr^^^^n 
um^t. (c) ^n^ti^^^mcor \^ ux^n-ou 

(D) M^^^'^wnmm^f}^^^^^'^^^ h)\^mw^ 
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Hl/Xf^^^^th. (E) MfS^^ir H 
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(B) mw^rfo^mtr^^^hji^mL (Lt^iE 

(c) hJi^m^^^cD^n^mmr^^^m^um 
^t. (D) -en-e'n;&mjicDT K i/x^^^M (Mti 

lE(Dm^) m(D^^ hJi^u"—^ Ui^7.i$^ (E) HirlB 

H i^xf^^^^ch, (F) Htii2^^ h;^$^J^a?l/5/>^^o 

mLxm-D-^^o^mim^^ h juv'-i^ ui?7.i^ ^mthv. 
m\zu^r^m^<Jbr\^u7.rcif^mmi'T. mw^^^ 40 

[if^:^3] (A) ^^^^^^ h)umw^^\zmmr 
^) mo^-^x^iiy h^^^T^^^ hji^mmv'i^T.^ 

(B) ^^^^ff '9^^<h^^^:5' hJU:^L (LtilE 
COM^TL^N) ^^^-^-^^^57 S;U:^Uv?X5' 

(c) h;u?ii^#^(7)%fT^$'Jtant-^^^^fT^jp 
^(h, (D) ^ti'erif)^i^m<D7 \^\^7.^^'Du (u}t 
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tlfzt^^Z. HiFiS^i7 h;U$iJ1^U vX^^co-x^X^ t: *y h 
75^ " 1 " T^^^^ih: K^g^m^i^tCi^^b. LiUT 
(0{i®fC^^#^b'^y h^^fCMLT, VXi7 t'*;/ hTi^ 

(D^m^^i^rz^^\iy hmm^^^-r^^^^y f ux 

m^^mt. (F) mrlE^^^ N;U$iJ^^Ui/X3^C0L|^>^T 
cot: h^Sfc$)^^^^^-rvx^ t'-/ hco^^tf^ 
■r^^^f>y h^:^'^>^ (G) H^sSW^TKUX 

1/ vx^tc u — K ux 
•r^ U- KT H UX:^^>^ (h, (H) tusSW^TFU 

12^^ hjUT^-^^ i/f/x3^;c^-r hr H ux^m^^tci^ 

ttl-^^^-r h7 K UX;^?^^*^:, (I) mfH5U-HT 
K UX:^ >3^^^ U - KT K l^X ^Jil^tc:^^ b 

T, ^::>;^^a5Htrf2^^ U>?X^<&^tiiL, ^ 

^i^^^^tfc^'-r Kl/X=^Jii:;^tc^fflb. 111^^:^^ 
mrfs^^ uv^x^ow^r k ux7^c^ttc*&^ 

[ 0 0 0 1 ^ 

b. 4^*::. it^^2i3ii>X5=-A(D-<^ hJUMS^^tcli-r 
[ 0 0 0 2 ] 

Mii<oW^$:^-rvx ^ t*'v V<r:)Witt^^^ V)\^^\z^}3b 
^m'^i^^^^^t X/^ — X^i^^ h;uco J; 3 

x^'Of^g^tct^oT^ji^nfc^^^-^^i^jiHija)^^ 

[ 0 0 0 3 ] 

[^B^Tii^^^bcfc ^ (h-r^i^)^] ±i!Eb;tt^£5l50^^7 h 
y UX^^'CWj^^^-rJ'co^tcStji^-drT, m^^-^ 
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[ 0 0 0 4 ] 

mmm\t. (a) ^^n^-<^ hji^mw^^^zmmr^ 

(B) h)imw^'^<Dmn^mm'r^^'^^num 
(c) ^n^nf)^Nm<Dr \^u7s^w^u {u\t 
m<Dm^) mo^^ V }\^'r~-^ (d) tgie 

f)^ " 1 " xi^^mm^dv h^m^m'A^zm^\^. -eco^ 

^Wih. (E) triaw^y K uxm^^^(D--r)(Cct;o 

[ 0 0 0 5 ] m2<omn<D-^^ V)vmtm^m\t.. 

\iy h^^^r^^^ V)Vmm\yV:;^^ (B) 

N) ^^l^-r^^^ S;U:^U>?7.:$'<h. (C) h>iU 

m.n^^<D%n^mm'r^^^%nmm%h. (d) ^ 

hJUT^-^ l/f/T^^ (E) tflfi^^^fr^J^^ 

h)\^Um\y-J7.^ (D'^T.C^ hff' " 1 " 
WJ^>(;t: h Jl^^lCi^^bT. L Jl^^T C0{4S tc ^ ^ 

i:. (F) m^^^ V )VmmUi^7.^ <O^^AT(D\iy V 
t:^> h^;^':7>^i:, (G) HtrIBW2^;^JT F UX^i^^^ 

F uxy^ctt^^^^ LT, m.w^^^^m'^\zmu^^ 

[ 0 0 0 6 ] ^^\z. 'm^<r)^m<D^^ 
\t. (A) ^^i-^^^Cf h)\^mw^'^\z^m't^m^is. 

X^ t'-y F^^f^T^'^^ h)Vmn\yi^7.^ t.. (B) 
^S^^ff'9jtt^<h-r^^i7 F;W:^L (LUiEO^icTL 
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^N) ^^i^-r^^^ F;b:^ U-v^X^ i:, (C) ^ F 

>^^^llp:^^o^fT^$^I^^•r^^^^^T^^^§g^. (d) 

(^^^ F;Ux-r$' UvX^i:. (E) mt^^^wuMm 

m^^^ F;i/^J^® U- vX^<D^X^ f-y F;^^ " 1 " 
^W^b' >y F^2®^li;^tci^^l>, L^iCTcDligtcfes 
#^t: u/ F<3[^(CML.T. "TX^ t'-y F 7^^ " 1 " 

mv}(Dmm\dy v^m^^^x^x. ^Amz\t^m.rc^ 

10 F{i®7ii6;i^OW^t: -y F (4® ^ TCD^gi <l:3^a6 

fcW^ti-y FF«m^^J#-r^W^7 F UXji^^©,h, 

(F) H(rfS^i7 F;U$iIPU vX^cDLJ|^;^TcOb'-y F^2g 
tCfe^W3^^^-rvx^ tf -y FO^^fi-^-r^^^t: ^y 
F^:^'^>:$' i:. (G) MfB T F U X ^^^^ tC ^ 
Jtr^^l^JCDW^ t: ^y F&MiS J:t;it^^<^W^tf -y F Fa^ 
fii^JllS^^H^ttT, rnb^iJn#bTH(rB2^^7 FJ^T'-- 
5' U>^Xr57 fC U - F T F V7.^m'^\zm^-r^ U - F T 
FUX;^0>5'<h, (H) Btf^H^^T F UXjg^^i^tC 

-^UvX^lC^^ FT F UX^Jil;^tCiiltB-r^ ^-l' F 
TFU'X;^'i?>^<h, (l)HtrfS'J-FyFUX;ti'j7> 
^:^^ef#:^c U - F T F UX^^jm^tCi^^ UT, ^07:>^<D 
MBS^i^ F JUt"-:^ U>^X:$^^^ai ^tl^<D^^^ 
tSStc^tl^b, B^ia^-r Fy F 1/X:^':^>^7)^'b^;t^ 
< FT F !/X ^Jii:;^tc^^ m^)^:^^Hirl5^^:7 f;u 
5^-^ Ui^x^co^^y F ux^ctttc^i^^-r^m^^is 
^m^xm^-^nx^^^, 

[ 0 0 0 7 ] 

30 [i^jE^j] ^i/iT. i^%m<D^mm\zr:>^^x . mm^^ 

<D^^ F;^^j^^ u vx^ 1 (7).F*9^43 j:r/w^r F i/xjg 
[ 0 0 0 8 ] ^1 <Dnmmx\t. m i i5^t/^ 2 tc^-r 

^ iJ? F ;U$iJ^ U X 37 1 iifi CD ^ X ^ h' ^y F 7^^ " 1 " <h 
^ . h JUy'-i^ Ui^^^ 7 . 8, 9tC^-re^cr)^ 

40 [ 0 0 0 9 ] ]^T\z. ^wn^^^ h 

^nr^m-^o^mi^^m i i^^zsm 2 ^zm^^xmrn-t 
[0 0 10] ^r. ^^^nmm^2\z^o. 

^3tl, F;1'0J^U>?X3^ 1 ff'OXXi^ t'^y Ft^^ 
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tiTFux "0 0" ;i5(:cD-t^-< ^;u-eT F ux 
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"03" ^iiHjreo Cc^J:otCbT7H^X "0 
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9" , "10" f}^!-^^ ^ )i:::tizm:k\zmh^^nx\^^ 

[00 12] ^CT, V)V'f-'^ Ui^X^ 7 , 8 

U - r K UX l/i^XrJ' 5 tC^tfc cn6 COT K u;^ 

9 \zic^hxmw^m(Dj'-^ ^m:k\zihtii'X\^^^. 
[0013] H i/xm^^^4 ts, in^gg 

1 0 <D^wmm^mi^<kzs^^ h )\^^-^ wjt.^ 7 . 
8 h^w-^ 1 0 <h(DrBico5^-i5^^3ii0f r^^Mo^fc^^^gg 1 
0 i^>?x^ 9 ^(DPpicD^-5?Sj^^r«i 

?:j:<i:<^'&ti-fC-^:b-ti-T, T H U X fi^^^ 3 6 U 

tcj:0. ^JSf^Ufc^^r H UX<£:^< hT H UX US^X 
6 t::^bTiIi;^(Cill£libT, ^-r hT KUX Ui-'X^ 

[0014] Sfc, W^T H 1/Xt^^^^3 ti. T K 

xoiiai^^?ihbfc<h^fc^s. ^^%nmmu2\^z^it 

^ ^ CO fT 0J ^ t c :^ It b T I. i ^ o 

[ooi5]:;^fc,i^3 \±i^%m<o^^ V }\^^m^m<D 
mzcD^'^ V )vmnvi^7.^ i i (Dp^^^^^um^j^r h 

[0016] m 2 (0|^3S^J"efi, ^ 3 *5<J;t/^ 4 tc^f 
cfc -9 tC. ^ h;i/^J^ U>^Xr5^ 1 1 4^ (7)TX ^ b: hTif^ 
" 1 " CD<h^fC, h)]^^—^ \ 7 , 18. 

\z. V}v^\t.. "15" icT^foT^i 

[0017] Jl^Ttcti. 2 1 tcWT 

hJW:^?;?^ "14" h;u?mc^^;5^ 

[0018] m^\z. mm^div h^ti ^y^^ i 2\^. 

noht.^\z. m^T KUXfg^^^l 3(1, h;u 
^J^^l/5/X^ 1 1 (DTX^ t: h;;>^ " 1 " (CT^ci: o T t^^ 

w^t'-y h{iM<z)r K ux<^ "0 0 " ii^^m'^\zm^h 
X. -^coW^iT H kx^^^#bT^/^^o 
[0019] -tf^io^. mnr h* uxm^^is i 3\t. 
m4(D^o\z. mv}\zm9J}T H i/x "00" ^^ni^. 
f c T K u X " 0 1 " . " 0 2 " co ^ x ^ t* h 

"0" CO;tJ6^55!)T H UX "0 3" ^^^-t^. C(D^ 
a UT^^T F UX " 0 0 " . "0 3", "0 4". 
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"05". "07". "09" *5j;tX "10" 

h;i.:g Uv^X ^ 2 1 (^^^ h;U:g7&^ "1 4 " CO 
yc«6tC. T K l^X "1 3 " CO x^XiJ^ h'^v hT^^ " 0 " Tab 

^ c^i^mrnvx c<Dmi^^i^±Lx\.^^. 

[ 0 0 2 0 ] ^tz. ^m^y h^tlO>^ 1 2\t. T K 
UX "14" tcW^t: !y NO " 1 " f)i^-DXh. tf > 
hitr^Z^m\iy "7" tm^LX. ^^^fT$d 

tai^ 1 4 ic^^r^coT, ujc^t, ^^^fT$tj^aiii$ 1 4 
\t. mn^^ h)i^^^ "7" (hbrnif^-r-i^, 
10 [ 0 0 2 1 ] ^cx. ^^m=fum^ I 4^z^o. 

1 3 tCWr^W^r H UXTi^'J- FT H l/X Ui^ 
X:?' 1 5 (Citm^tl^COTf. 3^ U vX ^ 1 

7, 18H, U — K r K 1/X Ui/X rS' 1 5 ib C0±f5(0 

b, ^^§§2 0 ti. ^ 1/>?X:$'17. 18 

<D^^ f)^c^^\^t^5'- ^ ^m:^\zxtii.xmm^x . m 

#^^cO^— 37 V)Vv^~-^ Ui>7.^ 1 9tC£li:^b 

20 [ 0 0 2 2 ] ^fc, m9)}7 h' UXjg^^^ 1 3 ti, 

§§2 0 tcis^t^m^^aM^PBlfeJ:^^^^ l/i/ 
X^ 1 7 , 18 <i:?ll^§| 2 0 ^:CorBl£0 5^-3^^ii|P^rB^^ 
2 0 h}V'r — ^ U i^X ^ 1 9 <h cor^lco 

h'l/Xl/i^Xi$^l S^cOTK UT.^'r-^ (Dm\hf)^ib — 

-rhTh'uxus^xrJ'ie fc^brju^iktciiiiii bn^ 

[0023] Ui^T.^ 1 9 t^. 

30 ^-r ST F l/X U vX^ 1 6 cofi^f::ti!^T?ll^^mco 

•7^-^ ^w^y F uxTt'^ttcm^tc^^bTi^^o ^b 

T ^mmvx'^m^^(owfTmm\zm=xwx^^^. 
[ 0 0 2 4] ti,^. ^ cDm^mo:)^^ h )i^w^m 

V )V^UV7s^ 2 I \Z^'t^^^ h )Vm(D "1 4 " 

■^n^mz. F uxm^^^ 1 3 ;;f^*^jt-r^±a5 
co^j^r F ux^^<> w>?x^ 1 7 . 18. 

40 1 9 co^n^*ntc^-r^ u - ft f u-x^rci^^-r ft 

F UXiibTJ^^c^ibf^^froTV^^. 
[ 0 0 2 5 ] ;^tC. ^ 5 ti:*:%?gcO^^:7 F Jl'iEfl^^gcO 
m 3 co^JS^J^^b^crr^n i^lST^^o ^Tz. m^\^ 

mb(D^^ \- )vumuv7.9 3 1 <Dnm^^xsm9)]7 f 

UXjg^^^3 3 c^P^^cO — M€:^-rilT^^o 

[ 0 0 2 6 ] ^3 (Dmmmx\±. m ^^^xsm 6 tc^r 

cfc'^tr. ^^57 F;i/$iII^UvX^ 3 1 ^'CO'TX^ t'^;/ F;:^^ 
" 1 " (Dii^\Z. h)Uy^—^ Ui^Ts^ 3 9. 4 0. 

4 1 tcM^^-?-co^g/>^^^-cfe^c<h<&^f ch^ 

50 tc. ^m'^mum:^^^ h "15" tc^^^xv^ 
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[ 0 0 2 7 ] i^TtCfi, K>IU:^U v?X^ 4 3 tCWT 

"14" -c^^frt^^^ 

[ 0 0 2 8 ] ^^DtC, ^^it*^^ h^tl^y^ 3 2\t. ^ 

nvt^h\Z. W^T K U7.li^^^ 3 3 ti. h>lU 
Umu-JT.^ Z 1(D7 Y^UT.^ "0 0" Wl ^ gi ^ 
UT. TX^ fty hT^^ " 1 " -C^-S^^JDCO^^t: 10 

[ 0 0 2 9 ] -r/ct^:*^, m&<Dn<. w^^TKuxm^ 

^^3 3 Ji, -7X^7 b*^> h7)^ " 1 " -e^^^^tDco 

W^tf-;; h^m.(D "0 0" ^^^^L. M^^tcW^ti'^ h 

h fB^fii "03", "01", "01", "02", "0 
2 " , "01" ^^^#bTli^« 

[ 0 0 3 0 ] Z.(D^^\Z\t,. hJU^^Ui^:^^ 2p 

4 3 O^^:? h JU:^;?:>t "14" (DtzisbT H UX "13" ^ 

-t?cD-7x^ t'^> hTi^i^^^n, r K ux "1 4 " ti, 

^ "7" tvx^^^nmm^z 4\zm^'r^<D'c. ^ 
^^^rrmm^z 4 \t. nn^^ "7" 

[ 0 0 3 1 ] ^UT, ^^^fT$m^ 3 4 cfc 0 , 
:^':7>d^ 3 5 ti, W^T K uxji^#^ 3 3 fC^^bT 30 

[ 0 0 3 2 ] -^CT, h JUy'-i^ Ui^T.^ 3 9 , 4 

Ot^, U- FT K UX Ui^X^ 3 7 />ie±fBcD'J- Kr 

K ux ^iii;i^fc4-x enr. h ^m^A^zm 
9. 4 of)^ibmthvrzy'-:^^m'A\zAtiLx^m^. 

ilim^mo-r-^ ^^^7 U vx^ 4 1 tctb:^ 

LTli^„ 40 
[ 0 0 3 3 ] ^-f F UX;^J'^ ^r?' 3 6 m 

^ig4 2 tC^§?^^M31B^Fp1*3<J:t;^i7 F;U^-^ 
Xi^'Sg. 4 0 (h?ll^^4 2 iiCOPB^CO^'-^^i^P^Fp^^ 
tXtC^S^If 4 2 <h^^7 h;U5^— 37 U>^X^ 4 1 <hCOrBlCO 

UXfg^^^ 3 3 7:f^6U-FTHUX:^r>>^3 S-.t^ 

fi^^^ 3 3f}^^mm\z'T7s^\iy h<D^^\iy hmm 
€:J5S^tc-^A enx, utiib^lmW't^z.t^z^r). ^ 

<hTKl/XUi^X^38(C^'1' hTK l^X^ll^^tCji 50 
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[0034] ^CX. VyS^f—^ V-yT.^ 4 1 ti, 

^-f h y K UX U'>'X ^3 8:^^ 6 C0±fa CC>^-f h 7 K U 
X^JH^tC-^^en, iH^gf 4 2 ^ (^^IliCi^mcO^^ 

^^^y F ^xfct>tc]3i;i5^:ic*&^LT^i^, 

^LT. #^%fT0I^^gB 3 4 ti. llfT^i7 h;U:^(Olif^ 

<r^m-[ ^mw.\.xm.<'^m,^^(r>wuum\zw^\^x\^^ 

[ 0 0 3 5 ] H 3 c^HJS^bJcO^^ h>iU^3ii^^ 

cn4^^tc^i7 h;u$ijt^ui^x^ 3 1 coF^^^fcti 

vX^ 4 3tZW'r^^^j7 "14" 

^t\^%\z. ^^ar F uxf^^^©:3 3 75^^^#t-^±fB 

cOW^h'^y hPalRi^^ U - FT K UX U vX37 3 7 *3 cfc 
^-f hTFUXU>^X^3 8 <7?^JD^^<h LT^ffi bT. 
^^7 U>;X;$^ 3 9 . 4 0. 4 1fC^-r^>J — 

FT H U-X^i^ctl ^< F7 F UX<£^tb LTi^^I^Oifjf^ 

[ 0 0 3 6 ] 

ten, ^^7 F;U$JJ^u>?X:S^CD4i-CW$^^^'r-7X^ tr 
V\Zl:^^s\^tz^^ UvX3^CD^?^#^<D^ 
^U-FrFUX*3cfctX^< FTFUXt LTfiJ^f -5 
^^T^irXfi^^ife^^isg^'r^ C chtCcfcoT, t^Jf^cD 
FJU^SlS^Mrff ^nT5|5Ac^^ F;Ur]>7'UX# 

^tcJc^-T^-^cDiSSii^^^ F;ux^x/^> F^^tCcfc 
[^McDm^>^ci:IS£s>^] 

[|gli] 2^l^0>^co^i57 h juii[i3i^^(^-^M^j^^-r:r 
□ ^ igl T ^ ^ o 

[1^2] m\<D^^ \<Dp^m-^M^7 
F ux^^^^ 3 . 4 of^^io-^aj^^-ri^-r^So 

[1^3] hJU^ai^^^om 2 

[^ 4 ] m3(o^^ V)\^umvv7.^ 1 1 cop^^i^^ 

TFUXfi^^^lS (DF^^tCO— ^j^^-ri^T^^o 
[Igi5] :*:%B.^<D^^:7 FJUisri^^EcD^ 3 co^;^«3J^5:^ 

[^ 6 ] IS 5 CO h;U0Jt^ UvX:?^ 3 1 Of*g^^^^ 
T F UXfg^^^ 3 3 COf^^ tO-0iJ^^-ri^tf^^o 
[^^^OlftHJ] 

1, 11, 3 1 ^^^7 hJU^t^UvX^ 

2 , 14, 34 ^^WUW'^U 

3, 4, 13. 33 ^^TFUXf^^^^ 

5, 15. 37 U- Fr FUXUi^X^ 

6. 16, 38 ^-r F r F UX 1/^X^7 



9 

7, 8, 9, 17. 18. 19 

1 0, 2 0. 4 2 mw^ 

12. 32 ^^ilf'y h^;^7'^>:$' 
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3 5 U - h*r K UT.;^ >^ 
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